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(54) Form and seal unit for a machine for packaging pourable food products 



(57) A fonn and seal unit (1) for producing aseptic 
sealed packages from a tube (2) of packaging material 
filled with a pourable food product; the unit having a fixed 
structure (3). and two forming assemblies (5,5') interact- 
ing alternately and cyclically with the tube (2) of packing 
material, and in turn having respective pairs of jaws (7) 
movable between an open position and a closed posi- 
tion in which the jaws grip the tube (2) of packaging ma- 
terial between respective sealing members (13,14), and 
respective forming flaps (21) having respective half- 
shell forming portions (22) which surround the tube (2) 
of packaging material to determine the shape and vol- 
ume of the packages; the closing movement of the form- 
ing flaps (21) about the tube (2) of packaging material 
is controlled by cams (30) carried by the forming flaps 
(2 1 ) and interacting with rollers (64) fixed to the structure 
(3) of the unit (1). 
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Description 

[0001] The present invention relates to a fonm and 
seal unit for a machine for packaging pourable food 
products. 

[0002] Machines for packaging pourable food prod- 
ucts, such as fruit juice, wine, tomato sauce, pasteurized 
or tong-storage (UHT) milk. etc.. are known in which the 
packages are formed from a continuous tube of pack- 
aging material defined by a longitudinally sealed strip. 
[0003] The packaging material has a multilayer struc- 
ture comprising a layer of paper material covered on 
both sides with layers of heat-seal material, such as pol- 
yethylene. In the case of aseptic packages for long-stor- 
age products, such as UHT milk, the packaging material 
comprises a layer of barrier material, defined for exam- 
ple by an aluminium film, which is superimposed on a 
layer of heat-seal plastic material, and is in tum covered 
with another layer of heat-seal plastic material defining 
the inner face of the package eventually contacting the 
food product. 

[0004] In the manufacture of aseptic packages, the 
strip of packaging material is unwound off a reel and fed 
through an aseptic chamber in which it is sterilized, e.g. 
by applying a sterilizing agent such as hydrogen perox- 
ide, which is subsequently evaporated by heating, and/ 
or by subjecting the packaging material to radiation of 
. appropriate wavelength and intensity; and the sterilized 
strip is folded into a cylinder and sealed longitudinally 
to form, in known manner, a continuous, longitudinally 
sealed, vertical tube. That is, the tube of packaging ma- 
terial forms an extension of the aseptic chamber, and is 
filled continuously with the pourable food product and 
then fed to a form and (transverse) seal unit for produc- 
ing the individual packages, and in which the tube is 
gripped between pairs of jaws to seal the tube trans- 
versely into pillow packs, which are then separated by 
cutting the sealing portions between the packs. 
[0005] More specifically, the portion of the tube 
pressed between the jaws is simultaneously sealed 
transversely by heating means, e.g. induction or ultra- 
sonic, carried by the jaws. Once the sealing operation 
is completed, a cutter is activated to cut the tube of pack- 
aging material along the center of the sealed portion and 
so cut a pillow pack off the bottom end of the tube. Since 
the bottom end is sealed transversely, the jaws, on 
reaching the bottom dead center position, can be 
opened to prevent interfering with the top part of the 
tube. At the same time, the other pair of jaws, operated 
in exactly the same way, moves down from the top dead 
center position to repeat the above gripping/forming, 
sealing and cutting operations. 
[0006] The pillow packs are then fed to a final folding 
station where they are folded mechanically to form the 
finished packages. 

[0007] Known units also comprise, for each pair of 
jaws, two forming flaps, which are positioned facing 
each other, are hinged to the jaws, and are movable be- 
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tween a withdrawn or open position, and a forward or 
closed position in which they meet, in the closed position 
of the jaws, to define a cavity defining the shape and 
volume of the package to be formed In between. 
5 [0008] In one known solution, the closing movement 
of the forming flaps Is governed by cams fixed to the 
structure of the machine, and which Interact with respec- 
tive rollers carried by the tabs. 

[0009] Machines of the above type have proved highly 
10 successful commercially and extremely reliable, to the 
extent of requiring very little maintenance even after 
many years' service. 

[0010] On the other hand, such machines have sev- 
eral drawbacks, mainly in terms of flexibility. 

IS [0011] Though adaptable to produce packages of dif- 
ferent volumes, machines of the above type call for ma- 
jor alterations, which consist in changing the forming 
flaps on the jaws, and all the parts, even static (such as 
the cams), governing the closing movement of the tabs, 

20 as well as adjusting the new system. Besides the cost 
of manufacturing the replacement components, such al- 
terations therefore Involve a good deal of downtime. 
[0012] In the technical sector considered, a demand 
therefore exists for a form and seal unit enabling fast 

25 changeover in the size of the packages, with no major 
alterations to the machine. 

[0013] According to the present invention, therefore, 
there is provided a form and seal unit as claimed in 
Claim 1. 

30 [0014] A preferred, non-limiting embodiment of the 
present Invention will be described by way of example 
with reference to the accompanying drawings, in which: 

Figure 1 shows a schematic front view of a form and 
35 seal unit for a machine for packaging pourable food 
products, in accordance with the teachings of the 
present invention: 

Figure 2 shows a schematic, partial side view of a 
form and seal assembly of the Figure 1 unit; 
40 Figure 3 shows a partial view in perspective, with 
parts removed for clarity, of the opposite side of the 
Figure 1 assembly; 

Figure 4 shows a view in perspective of a package 
volume control assembly of the Figure 1 unit; 
45 Figure 5 shows a middle cross section of the Figure 
4 assembly; 

Figures 6, 7, 8,9,10 and 1 1 show schematic, partial 
side views of the Figure 1 unit at different operating 
stages. 

50 

[0015] With reference to Figures 1 to 3, number 1 in- 
dicates as a whole a form and seal unit for a machine 
for packaging pourable food products, such as pasteur- 
ized or UHT milk, fruit juice, wine, etc. 
55 [0016] More specifically, unit 1 provides for producing 
aseptic sealed packages, containing a pourable food 
product, from a tube 2 of packaging material (Figure 1) 
formed by longitudinally folding and sealing a strip of 
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heat-seal sheet material, and filled with the food product 
upstream from unit 1 . 

[0017] Tube 2 is fed to unit 1 in known manner along 
a vertical path defined by an axis A. 
[0018] Unit 1 comprises a supporting structure 3 de- 5 
fining two vertical guides 4 located symmetrically with 
respect to a vertical longitudinal mid-plane a of the unit 
through axis A, and the axes of which lie in a vertical 
mid-plane x crosswise to unit 1 , so that axis A defines 
the Intersection of planes a and x. 
[001 9] Unit 1 comprises in known manner two forming 
assemblies 5, 5' movable vertically along respective 
guides 4, and which interact altemately with tube 2 of 
packaging material to grip and heat seal cross sections 
of the tube. ^5 
[0020] Since the two assemblies 5, 5' are symmetrical 
with each other with respect to plane a, only one (as- 
sembly 5) is shown in detail in Figures 2 and 3 and de- 
scribed below. Moreover, since assemblies 5, 5* are 
known, only the parts pertinent to the present invention 20 
are described, the corresponding parts of assemblies 5, 
5' being indicated in the drawings using the same refer- 
ence numbers. 

[0021] With reference to Figure 2. assembly 5 sub- 
stantially comprises a slide 6 running along respective 25 
guide 4; and two jaws 7 hinged at the bottom to the slide 
about respective horizontal axes 8 parallel to and sym- 
metrical with respect to plane x, so as to open and close 
substantially "book-fashion." 

[0022] More specifically, each jaw 7 comprises a main 30 
control body 9 - substantially in the form of an appropri- 
ately ribbed quadrangular plate (Figure 1) extending 
along a work plane p of jaw 7 containing respective axis 
8 - which is hinged, close to its own bottom side, to slide 
6 and comprises a respective control arm 10 projecting 35 
from the face of body 9 facing away from plane t. 
[0023] Jaws 7 also comprise respective supporting 
arms 11, which are fixed to the top ends of respective 
bodies 9 of respective jaws 7 and project towards and 
beyond plane a, in a direction parallel to respective axes 40 
8 and substantially along respective wori< planes so 
as to be located on opposite sides of tube 2. 
[0024] The projecting portions of arms 11 are fitted 
with respective bar-shaped sealing members 13, 14 
(Figure 2) designed to interact with tube 2, and which 45 
may be defined, for example, by an inductor for gener- 
ating current in the aluminium layer of the packaging 
material and Joule-effect melting the thermoplastic lay- 
er, and by a mating backup pad to grip the tube to the 
required pressure. so 
[0025] The reciprocating movement of slides 6 and 
the opening/closing movement of jaws 7 are controlled 
in known manner (not described) by pairs of vertical rods 
(not shown) in turn controlled by rotary cams or servo- 
motors. 55 
[0026] Jaws 7 are movable between a closed posi- 
tion, in which respective sealing members 13, 14 grip 
tube 2 (Figure 11), and a flilly-open position (Figure 2). 



[0027] Over respective sealing members 13,14, arms 
1 1 of jaws 7 are fitted with respective package volume 
control assemblies 20 (Figures 4 and 5). 
[0028] Assemblies 20 comprise respective forming 
flaps 21 hinged to jaws 7 and having, in known manner, 
respective half-shell portions 22, which have a C- 
shaped cross section open at the front, and cooperate 
with each other during the formation of the packages to 
enclose and form tube 2 into a rectangular-section con- 
figuration corresponding to that of the finished packag- 
es. 

[0029] Each assembly 20 (Figures 4 and 5) also com- 
prises a supporting member 23 fixed rigidly to a respec- 
tive arm 11, and to which respective forming flap 21 is 
hinged. More specifically, supporting member 23 com- 
prises an elongated-bar-shaped connecting portion 24 
fitted by two screws 25 to a respective arm 11 ; and an 
appendix 26 projecting frontwards (i.e. towards plane x) 
and downwards from a mid-portion of portion 24, and 
the free end of which is fitted with a hinge pin 27 for 
supporting forming flap 21 and having a horizontal axis 
perpendicular to plane a. Half-shell portion 22 is hinged 
to pin 27 at the bottom end of a bottom wall 28 of portion 
22. 

[0030] Half-shell portion 22 is defined laterally by two 
walls 29 projecting frontwards from opposite sides of 
t)Ottom wall 28, and decreasing gradually in height to- 
wards the bottom end of half-shell portion 22 to avoid 
interfering with the complementary half-shell portion 22 
as the two are brought together about tube 2. 
[0031] Each tab 21 also comprises two closing-travel 
control cams 30 located on either side of half-shell por- 
tion 22 and carried by a supporting structure 31 integral 
with portion 22. More specifically, supporting structure 
31 comprises two parallel beam members 32 extending 
crosswise to, and along the outer lateral surface of, half- 
shell portion 22. and having respective end portions 33 
projecting beyond lateral walls 29. Supporting structure 
31 also comprises two supporting members 34, sub- 
stantially in the form of L sections, which extend parallel 
to respective lateral walls 29 of half-shell portion 22, on 
opposite sides of portion 22, and are connected integral- 
ly to end portions 33 of the beam members. Cams 30 
are fitted to respective supporting members 34, and 
each comprise a work surface 36 facing away from 
plane t and comprising a first bottom lead-in portion 37 
with a gradually increasing lift, and a straight, constant- 
lift second portion 38. 

[0032] Each forming flap 21 also comprises two roll- 
ers 39 governing the approach movement towards tube 
2, and which are fitted idly to respective pins 40 project- 
ing laterally from respective supporting members 34. 
[0033] Each forming flap 21 is pushed by two springs 
44 into a forward or closed position (Figures 4 and 5) 
defined by an adjustable stop device 45, and in which 
bottom wall 28 is substantially parallel to the work plane 
p of the respective jaw. 

[0034] Device 45 substantially comprises a stop 
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member 46 fitted to the back of bottom wall 28 of half- 
shell portion 22 and having a fork-shaped end 47 defin- 
ing a downward-open groove 48, and a screw 49 
screwed inside a through hole 50 formed in supporting 
member 23 and having an axis perpendicular to plane 5 
P of respective jaw 7. Screw 49 is fitted through groove 
48 in stop member 46. and comprises a head 54 resting 
axially against fork-shaped end 47, and a slot 55 formed 
in the opposite free end to permit adjustment through 
hole 50. 10 
[0035] Springs 44 are helical flexure springs, have re- 
spective arms secured to tab 21 and to supporting mem- 
ber 23, and are loaded to exert thrust on tab 21 to keep 
stop member 46 against head 54 of screw 49. 
[0036] The movement of forming flaps 21 towards is 
tube 2 of packaging material is controlled in known man- 
ner by two fixed cams 56 (Figures 3 and 6 onwards) con- 
nected to the machine structure, on either side of path 
A. and which interact with rollers 39 of forming flaps 21 . 
Cams 56 are defined by flat plates parallel to plane a, 20 
and each comprise two work profiles 57 (Figure 6 on- 
wards), which are defined by respective lateral edges of 
the respective plate, are symmetrical with respect to 
plane t, and interact simultaneously with respective roll- 
ers 39 located on the same side of the two forming flaps 25 
21 forming part of the same forming assembly 5 or 5*. 
[0037] More specifically, each work profile 57 com- 
prises a cun^ed, concave, top input portion 58 at a grad- 
ually decreasing distance from plane x; a straight, ver- 
tical intermediate portion 59; and a straight inclined out- 30 
put portion 60 converging with respect to plane x, at 
which the two output portions 60 meet. 
[0038] The closing movement of forming flaps 21 is 
controlled by cams 30 of forming flaps 21 contacting re- 
spective pairs of fixed rollers 64 located on either side 35 
of plane a. immediately downstream (i.e. beneath) re- 
spective fixed cams 56, 

[0039] More specifically (Figure 6 onwards), the roll- 
ers 64 in each pair are located symmetrically with re- 
spect to plane t, beneath respective output portions 60 
of respective fixed cam 56. 
[0040] Form and seal unit 1 operates as follows. 
[0041] The movement of jaws 7 to transversely seal 
tube 2 is known and therefore only described briefly be- 
low. ^5 
[0042] Jaws 7 of each assembly 5, 5' close as the as- 
sembly moves down, so as to grip tube 2 with a vertical 
downward component of motion equal to the traveling 
speed of tube 2. As they move down, jaws 7 are kept 
closed, and sealing members 13. 14 grip the tube with 50 
sufficient pressure to heat seal it. Close to the bottom 
dead center position, jaws 7 open to release tube 2 and 
are opened fully during the upward movement and prior 
to reaching the top dead center position. At which point, 
the jaws begin closing again as described above. 55 
[0043] The movement of the two assemblies 5, 5' is 
obviously offset by a half-cycle : the upward movement 
of assembly 5 with jaws 7 open being performed simul- 



taneously with the downward movement of assembly 5' 
with the jaws closed, so that arms 11 of assembly 5' pass 
between the arms of assembly 5 with no interference. 
[0044] Forming flaps 21 on jaws 7 interact with tube 
2 of packaging material in coordination with the action 
of the jaws; and the approach and closing movements 
of tabs 21 towards and about the tube are controlled re- 
spectively by fixed cams 56 interacting with rollers 39 of 
forming flaps 21. and by cams 30 integral with forming 
flaps 21 interacting with fixed rollers 64. 
[0045] The operating sequence, with reference to 
forming assembly 5 only, is shown in Figure 6 onwards. 
[0046] In Figure 6, jaws 7 are shown on the point of 
interacting with tube 2, and tabs 21. still some distance 
from the tube, are maintained in the closed position by 
springs 44. 

[0047] Upon sealing members 1 3. 14 contacting tube 
2, but prior to the tube being contacted by tabs 21 (Fig- 
ure 7), rollers 39 of forming flaps 21 contact the top input 
portions 58 of cams 56, so that tabs 21 are moved grad- 
ually, at portions 58, into a withdrawn or open position 
(Figure 8), which is maintained along vertical intermedi- 
ate portions 59 of fixed cams 56, along which the move- 
ment of jaws 7, by now closed, is also vertical. 
[0048] At output portions 60 of cams 56 (Figure 9). 
tabs 21 are gradually allowed to close about tube 2 by 
virtue of the thrust of springs 44. Immediately down- 
stream from cams 56, control of the movement of form- 
ing flaps 21 is taken over by cams 30, which come into 
contact with fixed rollers 64, to counteract the pressure 
inside tube 2 and accurately define the volume of the 
package being formed. Figure 1 shows tabs 21 in the 
fully closed position, which is reached at portions 38 of 
cams 30. and in which half-shell portions 22 fully sur- 
round tube 2 and substantially mate to impose on tube 
2 the shape and volume of the inner cavity defined by 
half-shell portions 22. 

[0049] Tabs 21 are maintained positively by cams 30 
in the above closed posifion until cams 30 get past fixed 
rollers 64. 

[0050] This occurs after jaws 7 of the other forming 
assembly 5' have gripped the next sealing portion of 
tube 2 to close the package being formed, so that jaws 
7 of assembly 5 can therefore be opened to withdraw 
forming flaps 21 from the package. 
[0051] The advantages of form and seal unit 1 accord- 
ing to the present invention will be clear from the fore- 
going description. 

[0052] In particular, according to the present inven- 
tion, the closing movement of forming flaps 21 is gov- 
emed by cams 30 on the tabs themselves, as opposed 
to fixed cams, so that the volume of the packages may 
be altered by simply changing tabs 21 (which, being 
specially designed for a particular type of package, must 
be changed anyway at each changeover in production), 
but with no alterations to the static components of the 
machine. To control the approach movement, in fact, the 
same cams 56. appropriately sized, have been found to 
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be usable for different package volumes. 
[0053] In the preferred embodiment described, pack- 
age volume control assemblies 20 constitute preassem- 
bled integrated units, by all the "volume-dependent" 
parts, such as tabs 21, respective cams 30, springs 44 
and adjustable stop device 45, being carried by a single 
supporting member 23 fitted extremely simply and eas- 
ily to jaw 7. Intervention time and consequent downtime 
are therefore reduced to a minimum. 
[0054] Finally, devices 45 provide for fast, effective 
adjustment of package volume control assemblies 20. 
[0055] Clearly, changes may be made to the unit as 
described herein without, however, departing from the 
scope of the accompanying Claims. 



Claims 

1. A form and seal unit for producing aseptic sealed 
packages, containing a pourable food product, from 
a tube (2) of packaging material filled with said food 
product and fed along a vertical path (A); said unit 
(1 ) comprising a fixed structure (3), and two forming 
assemblies (5, 5') interacting alternately and cycli- 
cally with said tube (2) of packaging material, and 
In turn comprising respective slides (6) movable 
vertically in reciprocating manner with respect to 
said structure (3); respective pairs of jaws (7) car- 
ried by said slides (6), having sealing means (13, 
14), and movable between an open position and a 
closed position in which said sealing means (13, 14) 
cooperate with said tube (2) of packaging material; 
and respective pairs of forming flaps (21). each 
fomning flap being carried by a respective said jaw 
(7) and having a respective half-shell forming por- 
tion (22); said forming flaps (21 ) of each forming as- 
sembly (5, 5') being movable between a withdrawn 
position not cooperating with said tube (2), and a 
forward position in which said respective half-shell 
forming portions (22) enclose said tube, in said 
closed position of the respective jaws (7), to form a 
cavity of predetermined volume; said unit compris- 
ing cam means (30. 64) for controlling a closing 
movement of said forming flaps (21 ) from said with- 
drawn position to said forward position; and said 
unit (1) being characterized in that said cam means 
(30. 64) comprise respective cams (30) canried by 
said forming flaps and interacting, during the move- 
ment of said jaws (7), with rollers (64) fixed to said 
structure (3) of said unit (1 ). 



3. A unit as claimed in Claim 2. characterized by com- 
prising elastic means (44) interposed between each 
said supporting member (23) and the respective 
said forming flap (21) to push said forming flap (21) 

5 into said forward position. 

4. A unit as claimed in Claim 3. characterized by com- 
prising an adjustable stop device (45) associated 
with each said forming flap (21) and defining said 

10 forward position of the forming flap (21 ). 

5. A unit as claimed in Claim 4, characterized in that 
each said stop device (45) comprises a stop mem- 
ber (46) connected rigidly to the respective forming 

15 flap (21 ); and a screw (49) screwed inside said sup- 
porting member (23) and having a head (54) coop- 
erating with said stop member (46) by virtue of the 
thrust of said elastic means (44). 

20 6. A unit as claimed in Claim 5. characterized in that 
said stop member (46) has a fork-shaped end (47); 
and in that said screw (49) is fitted through said fork- 
shaped end (47) and rests on the fork-shaped end. 
on the opposite side to said supporting member 

25 (23). 

7. A unit as claimed in Claim 5 or 6. characterized in 
that said screw (49) is screwed inside a through 
hole (50) in said supporting member (23). and has 

30 a slot (55) on a free end. 

8. A unit as claimed in any one of the foregoing Claims, 
characterized in that each of said forming flaps (21) 
comprises a pair of said cams (30) located on op- 

35 posite sides of said half-shell forming portion (22); 
said unit (1 ) comprising two pairs of said rollers (64), 
located symmetrically with respect to the path (A) 
of said tube (2) to interact with the respective said 
pairs of cams (30) of said forming flaps (21 ) of each 

40 said forming assembly (5, 5'). 



45 



so 



2. A unit as claimed in Claim 1 . characterized by com- 
prising a supporting member (23) for each said 
forming flap (21 ); releasable connecting means (25) 
to fix said supporting member (23) rigidly to a re- 55 
spective said jaw (7); and hinge connecting means 
(27) between each said supporting member (23) 
and the respective said forming flap (21). 
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